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Abstract
Background:

Putting evidence into practice at the point of care delivery requires an understanding of implementation
strategies that work, in what context and how.

Objective:

To identify methodological issues in implementation science using 4 studies as cases and make
recommendations for further methods development.

Research Design:

Four cases are presented and methodological issues identified. For each issue raised, evidence on the state of
the science is described.

Results:

Issues in implementation science identified include diverse conceptual frameworks, potential weaknesses in
pragmatic study designs, and the paucity of standard concepts and measurement.

Conclusions:

Recommendations to advance methods in implementation include developing a core set of implementation
concepts and metrics, generating standards for implementation methods including pragmatic trials,
mixed methods designs, complex interventions and measurement, and endorsing reporting standards for
implementation studies.

BACKGROUND
Evidence-based practices (EBPs) that improve patient outcomes are available but underused for a number of
health conditions such as asthma, smoking cessation, heart failure (HF), and diabetes. Underuse adds to the
proliferation of substantial unexplained and unjustified variations in practices.1–3 Addressing how to integrate
research findings into standard practice is an important challenge.4 The science is young in the understanding of
implementation interventions that work for which clinical or administrative topics, in what context, and the
mechanisms by which these interventions are effective.5 Implementation science holds promise for expanding
what is known about improving health care delivery, outcomes, and value.6
This paper reviews 4 research studies focused on implementation of evidence-based processes to improve
health care outcomes that were funded by the Robert Wood Johnson Foundation (RWJF) Interdisciplinary
Nursing Quality Research Initiative (INQRI). The authors are principal investigators of INQRI-funded studies,
which focused on improving processes of care. Authors briefly describe their studies as cases, highlight major
methodological issues raised by the cases (conceptual frameworks, design, and measures), and make
recommendations to advance implementation science.

INTRODUCTION TO IMPLEMENTATION SCIENCE
Implementation science is the study of methods, interventions, and variables that promote the uptake and use
of research findings and other EBPs by individuals and organizations to improve clinical and operational
decision-making in health care with the goal of improving health care quality.7–11 Examples include studies to
describe facilitators and barriers of knowledge uptake and use, organizational predictors of adherence to EBP
guidelines, attitudes toward EBPs, testing implementation interventions, and defining the structures needed for
implementation.12–15 There are multiple terms generated from publications, experts, librarians, Web sites, and

other sources that are synonyms or related to the concepts of implementation science.16 Some of the common
terms related to implementation science can be reviewed in Table 1.
TABLE 1: Common Implementation Terms and Definitions
Terms
Knowledge
translation

Implementation
research/
science

Adoption

Quality
improvement
Dissemination

Implementation
research

Definition
The study of implementing research findings into practice.16
Knowledge translation is a dynamic and iterative process that includes synthesis,
dissemination, exchange, and ethically sound application of knowledge to improve the
health of Canadians, provide more effective health services and products, and
strengthen the health care system. (2008 definition)
Source: Canadian Institutes of Health Research (CIHR) http://www.cihrirsc.gc.ca/e/29418.html)
Implementation is the use of strategies to adopt and integrate evidence-based health
interventions and change practice patterns within specific settings. Research on
implementation addressed the level to which health interventions can fit within realworld public health and clinical service systems
Source: NIH http://obssr.od.nih.gov/di2007/about.html
Implementation science is the scientific study of methods, interventions, and variables
that promote the uptake and use of research findings and other evidence-based
practices by individuals and organizations to improve clinical and operational decisionmaking in health care with the goal of improving health care quality.7–11
Innovation adoption is a rational process by the institutional theorists to provide a
framework for examining relationships among environment, organization structure,
and strategy
Source: http://www.journal.au.edu/abac_journal/2001/jan01/article_3.pdf
Knowledge adoption: the acceptance by a profession or organization of knowledge
disseminated; “more often than not adoption means giving up existing practice”
(OECD 2000:40)
Source: American National Standards Institute & Global Knowledge Economics Council
http://www.compilerpress.atfreeweb.com/Anno%20ASI%20KV.htm
Quality improvement: a method of evaluating and improving processes of patient care,
which emphasizes a multidisciplinary approach to problem solving, and focuses not on
individuals, but systems of patient care, which might be the cause of variations
Source: http://www.nhtsa.dot.gov
Dissemination is the targeted distribution of information and intervention materials to a
specific public health or clinical practice audience. The intent is to spread knowledge
and the associated evidence-based interventions. Research on dissemination
addresses how information about health promotion and care interventions are
created, packaged, transmitted, and interpreted among a variety of important
stakeholder groups
Source: National Institutes of Health http://obssr.od.nih.gov/di2007/about.html
Implementation research consists of scientific investigations that support movement of
evidence-based, effective health care approaches (eg, as embodied in guidelines)
from the clinical knowledge base into routine use. These investigations form the basis
for health care implementation science. Implementation science consists of a body of
knowledge on methods to promote the systematic uptake of new or underused
scientific findings into the usual activities of regional and national health care and
community organizations, including individual practice sites
Source: Journal of General Internal Medicine http://www.blackwellsynergy.com/doi/pdf/10.1111/j.1525-1497.2006.00364.x

Complex
intervention

Improvement
science

Complex interventions: consisting of multiple behavioral, technological, and organizational
components—are common and important features of health care practice and
research. However, they pose special evaluation problems because their components
may act independently or interdependently, and it is often difficult to tease out the
relationships between them
Source: http://www.biomedcentral.com/1472-6963/7/148
A framework for research focused on health care improvement. The primary goal of this
scientific field is to determine which improvement strategies work as we strive to assure
effective and safe patient care. A nascent field of science that tests and explains the
impact of improvement interventions within complex adaptive organizations and from
interprofessional perspectives.17

Implementation science uses diverse conceptual frameworks, designs, measures, and analyses. Research designs
used in implementation studies range from randomized controlled trials (eg, randomization at the subject level),
clustered randomized trials, time series designs, observational studies, and preference trials.15,18 The challenges
of testing and reporting findings from complex intervention studies such as those used in implementation are
described elsewhere.15,18–20 Covariates include context factors (eg, hospital size and staffing) beyond control of
the investigators that may impact the effectiveness of the intervention.21 Measurement methods used in these
studies include self-report, observation, abstraction of data from medical records, quality, and administrative
data. The issues around measurement methods are under debate15,22,23 with terminology, research design, and
measurement21,24 representing the areas of highest priority.

CASE EXAMPLES: CONCEPTUAL FRAMEWORKS, DESIGNS, MEASUREMENT,
AND ANALYTIC APPROACHES
As noted in the introduction to this supplement, all INQRI grantee principal investigators were given the
opportunity to collaborate in the development of manuscripts focused on cross-cutting topics identified by
INQRI’s leadership team. Cases included in this manuscript were chosen because all focus on use or uptake of
evidence to inform health care interventions, and are used in the discussion to highlight the methodological
challenges faced in health care implementation. Table 2 includes each case’s improvement focus, conceptual
framework, design, complex intervention, measures of evidence adoption, contextual measures used, and
analytic approach.

TABLE 2: Case Examples With Methodological Issues in Implementation Science
Case

Engaging frontline
nursing staff in
quality
improvement

Readiness for
hospital
discharge

Fall prevention

Heart failure
collaborative

Improvement
Focus
Address
microsystemlevel
Operational
failures
Outcome: falls,
decubitus
ulcers, and
infections
Discharge
readiness
before
discharge
Outcome:
readmissions,
ED visits
Develop and
evaluate a
FPTK
Outcome: patient
falls, falls with
injury

Conceptual Framework

Design

Complex Intervention

Complex adaptive
theory24

Cluster
randomized
design

Multimethod
assessment process
Reflective adaptive
process

Donabedian StructureProcess-Outcomes26

Nested panel

Framework for Spread27

Cluster
randomized
trial

Heart Failure Care
Outcome: HF Core
measures

The conceptual model for
considering the
determinants of
diffusion,
dissemination, and
implementation of
innovations in health
services delivery and
organization28

Phased cluster
Randomized
trial

FPTK indicates fall prevention toolkit; GEE, Generalized Estimating Equations.

Measurement of
Adoption
NA

Context Measures

No

No

Unit-level and
patient-level
variables

Hierarchical
linear
modeling,
predictive
values

FPTK including
electronic fall risk
assessment and
tailored bed poster,
patient education
handout and plan of
care; ongoing
suggestions for
integration into
workflow
Quality collaborative,
HF toolkit, monthly
calls

Baseline assessment,
adoption and
spread metrics;
weekly feedback
re: adoption of
FPTK and fidelity
with
intervention

Adoption and
spread metrics,
focus groups,
patient falls,
falls with injury

Mixed
methods:
Qualitative
and GEE

Monthly check up
tool, Smoking
Cessation
Counseling
Scale29

Baseline
assessment,
team check up
tool, Practice
Environment
Scale,25 focus
groups

Mixed
methods:
Qualitative
and GEE

Nurse turnover,
descriptive of
nursing staff
and shifts;
Practice
Environment
Scale25

Analytic
Approach
Multivariate
analysis

Case 1: Engaging Frontline Nursing Staff in Quality Improvement (QI)

Nurses are well-positioned to lead the transformation of American health care.1,30,31 There are frequent
operational failures and system defects in medical-surgical units with nurses responding with workarounds 95%
of the time, failing to offer system corrections and reducing reliability in patient safety and quality.32 The
purpose of this project was to identify and address microsystem-level operational failures encountered in
frontline patient care and assess if organizational learning drives systems improvements.

Conceptual Framework/Planning the Intervention
Two frameworks were used: Complex Adaptive Theory (CAS)24 and Practice Facilitation (PF).33 CAS24 framed
nursing units as dynamic microsystems, with emphasis on patterns of relationships, offering a perspective of
hospital quality that deemphasized mechanistic care to one that respects connectedness of the entire health
care team. CAS explained connections between operational failures and the positive or negative impact these
have on quality. PF provides a range of QI and organizational development approaches to assist health care
providers, reach improvement goals.33 PF has demonstrated a 3-fold increase in uptake in best practices.34

Design, Setting, and Intervention
This prospective cluster randomized intervention study of hospital medical-surgical units compared 3
intervention units to 3 matched nonintervention units. Multimethod Assessment Process (MAP) was used to
characterize each unit and then Reflective Adaptive Process (RAP) was implemented to guide change.35 The
intervention began with a MAP, resulting in a description of the operational failures occurring during
microsystem care delivery. Small operational failures were identified during work shifts using researcherdeveloped pocket cards (index-sized cards containing lists of common workaround categories). Results of the
MAP were presented to the nursing staff. RAP was then implemented to guide through PF
change,35 operationalized in this study through a practice facilitator external to the microsystems. The RAP
process began as the nursing staff reviewed MAP results with a Practice Facilitator and prioritized the particular
operational failures that would become targets for planned change. Over 8 facilitated monthly meetings, the
staff selected a priority QI project, planned for impact assessment, and implemented change.

Methods of Evaluation
Before-measures and after-measures used existing benchmark records and prospective data as follows: clinical
unit history including turnover, staff characteristics, quality indicators (falls, decubitus ulcers, and infections),
participant surveys for work environment25 and safety opinion,36 and self-report of operational failures
encountered during work shifts. Qualitative data were gathered through semistructured key informant
interviews with nursing staff and clinical managers.

Analytic Approach
The multivariate analysis applied a logic model specifying pathways across inputs, actions, intermediate
outcomes such as new problem solving, and ultimate outcomes such as improved quality benchmarks and
reduced adverse events.

Results
There were no significant differences in the perception of work environment and safety. An average of 5.8
operational failures per 12-hour shift was reported (most common categories being equipment/supplies,
facilities, and communication). Conclusions from qualitative data indicated satisfaction with engagement in
study QI activities. Key informants reported an increased awareness of workarounds.

Case 2: Effectiveness of Readiness for Hospital Discharge to Reduce Readmission

Readmissions are a major focus of health care reform efforts, with estimates that nearly 20% of Medicare
patients are readmitted within 30 days of hospital discharge, at a cost to Medicare of >$17 billion annually.37 The
purpose of this study was to evaluate the relationship between patient perceptions of discharge readiness
before hospital discharge and 30-day postdischarge readmissions and Emergency Department (ED) visits.

Conceptual Framework/Planning the Intervention
Two theoretical frameworks guided the study. Donabedian’s26 Structure-Process-Outcomes model framed the
organizational structural variables (unit-level; context), process variables (patient assessment of quality of
discharge teaching and readiness for hospital discharge), and outcome variables (30-d readmissions and ED
visits). Meleis’38 theory informed additional context variables related to the nature of the transition (patientlevel control variables) and transition conditions (patient and unit-level controls). The nature of the transition
refers to registered nurse (RN) consideration of all past significant transitions in the patient’s life and the impact
of this transition on the patient and family. Transition conditions include other ongoing factors that could inhibit
or block the success of the transition.38

Design, Setting, and Intervention
A nested panel design (nonintervention comparative) with hospital and unit-level fixed effects and patient and
unit-level control variables was used (16 medical-surgical units in 4 hospitals).39,40

Methods of Evaluation
Patients completed the Quality of Discharge Teaching Scale (QDTS) and the Readiness for Hospital Discharge
Scale (RHDS).41 The QDTS measures patient perception of the content of discharge teaching needed and
received and how the content was delivered. The RHDS measures patient perceptions of their readiness for
discharge based on 4 subscales: knowledge, personal status, perceived coping ability, and expected support.
Psychometric properties of these scales have been previously reported.41 In addition, for a subset of patients,
RNs completed a parallel version of the RHDS (RN-RHDS), assessing the nurse’s perception of the patient’s
readiness for hospital discharge.39

Analytic Approach
Simultaneous hierarchical linear regression equations were used to determine the direct and indirect effects of
structure (unit-level variables) and processes (QDTS and RHDS) on outcomes (readmissions and ED visits) within
units over time.

Results
On units where there was more variation in RN staffing, inpatient readmissions were higher. On units with
higher RN overtime, there were more ED visits. Nurses are better at predicting readmissions than a patient,
which has been confirmed in a subsequent study. Reducing variation in RN staffing and RN overtime could save
the 16 study units $11.5 million per year and reduce readmissions by 40%. Cost analysis demonstrated potential
cost savings to be recognized by reducing the variation of nurse staffing within units over time, which leads to
fewer postdischarge readmissions and ED visits.40,42

Case 3: Translating Fall Risk Status Into Interventions to Prevent Patient Falls

Patient falls are a leading cause of preventable injury in all health care settings and a frequently reported serious
adverse event. Hospitalization increases the risk for falls43 and falls drive up hospital expenses and lengths of
stay.44,45 The purpose of this study was to develop and evaluate a fall prevention toolkit (FPTK).

Conceptual Framework/Planning the Intervention
The Institute for Healthcare Improvement’s Framework for Spread27 was used as the conceptual model.46 The
Framework for Spread is based on Roger’s Diffusion of Innovations theory47 that posits that diffusion of
innovations is a process and requires the spread of messages over time to members of a social system.
Strategies used to track intervention fidelity included development and implementation of a set of “adoption
and spread” metrics on clinical units and ongoing feedback regarding adherence with the FPTK protocol.

Design, Setting, and Intervention
Qualitative methods (individual/focus group interviews) were used to define FPTK requirements.46,48,49 A cluster,
randomized controlled design, with hospital and unit-level fixed effects and patient-level control variables was
used (8 medical-surgical units in 4 hospitals) to test the effectiveness of the FPTK intervention. The complex
intervention was an electronic FPTK that provided linkages between the Morse Fall Scale areas of risk and
interventions deemed both effective and feasible by nurses and other care team members to mitigate risk in
acute hospitalized patients. The FPTK generated 3 tools to integrate a tailored fall prevention plan into existing
workflows: (1) a bed poster, (2) a patient education handout, and (3) a fall prevention plan of care.

Methods of Evaluation
The following were measured at the patient level and reported at the cluster level: (1) number of patient falls
per 1000 patient days and (2) number of patient falls with injury per 1000 patient days to evaluate FPTK
effectiveness. The following were reported to track adherence: (1) number of fall risk assessments completed on
admission and (2) number of patients with tailored FPTK information at the bedside. Qualitative methods were
used to evaluate satisfaction and to generate recommendations for improvement.

Analytic Approach
To address the effects of clustering in the analysis when testing for differences in the number of patients with
falls across the intervention and usual care units, a Poisson regression model was used containing an
intervention effect and fixed effects for hospitals. Generalized Estimating Equations methods were used to test
for any residual effect of clustering within unit after controlling for hospital. The Poisson regression approach
was used to account for the fact that the longer a patient remained in the hospital, the more opportunity for a
fall.50,51

Results
On units with access to the FPTK, patient falls were lower, particularly in patients over the age of 64 years. There
were no differences in fall-related injuries. Use of the FPTK could potentially prevent 1 fall every 4 days, 7.5 falls
each month, and about 90 falls each year on the study units alone.

Case 4: Phased Cluster Randomized Trial (CRT) Testing if a Collaborative Improves HF
Care

Outcomes for patients with HF are worse in rural settings. In a qualitative study52 and a national survey,53 rural
hospital nurse executives indicate that strategies to increase networking and collaboration were needed to
enhance evidence-based nursing practices. The purpose of this study was to test the effectiveness of a quality
collaborative to enhance adoption of best practice in HF care [left ventricular ejection fraction (LVEF)
assessment, Angiotensin converting enzyme inhibitor/angiotensin receptor blocker (ACEi/ARB) use, discharge
instruction, and smoking cessation counseling].54

Conceptual Framework/Planning the Intervention
The Conceptual Model for Considering the Determinants of Diffusion, Dissemination, and Implementation of
Innovations in Health Services Delivery and Organization was the conceptual model used for this study.28 This

model frames what is known about the adoption of innovations within organizations, and can guide successful
implementation of evidence-based nursing practice. A rural hospital collaborative should affect the adoption
and assimilation of evidence-based processes for HF patient care, improving overall quality.

Design, Setting, and Intervention
A phased CRT design was used. Rural hospitals (N=23) from 5 eastern US states were randomly assigned by
computer to an experimental (group 1) or control group with delayed intervention (group 2). All hospitals
received the intervention. Group 1 (n=11) hospitals participated in the intervention first, with group 2 (n=12)
participating in the intervention 6 months later. The intervention included an evidence-based HF tool kit
provided through a quality collaborative.

Methods of Evaluation
Data collected included: antecedents (nursing skill mix, nursing HPPD, and voluntary RN turnover-secondary
data); readiness (Practice Environment Scale, nurse survey at baseline, 6, and 12 mo); adoption and/or
assimilation (smoking cessation counseling—nurse survey at baseline, 6, and 12 mo), and the study coordinator
and hospital implementation team activities (site coordinator monthly during intervention team check up tool);
implementation (compliance with HF core measures—secondary data quarterly for 8 quarters); and
consequences (overall HF patient care quality, readmission of HF patients within 30 d—secondary data quarterly
for 8 quarters, and cost-effectiveness site coordinator monthly during intervention team check up tool).
Measures of context included the nurse survey of Practice Environment Scale and site coordinator monthly
report during the intervention using a team check up tool. Focus groups were conducted at the final
collaborative to solicit additional information about the implementation experience.

Analytic Approach
Analytic approaches included hierarchical modeling and Generalized Estimating Equations to account for the
cluster effects among hospitals as well as repeated measures over time for quarterly core measure data. There
was a small hospital effect (the estimated ICC=0.07, 7% of variance explained).

Results
Nurse staffing (eg, nurse turnover) affects HF core measure performance.55 Over time, lower nurse turnover is
associated with better HF care. Nurses frequently provide standard (assessment) but less frequently provide
advanced (eg, referral and quit plans) smoking cessation counseling.55,56 Nurses that report better practice
environments also report more evidence-based smoking cessation practices.

DISCUSSION AND AUTHOR REFLECTIONS
The conceptual frameworks, research design, and measurement strategies differ in the cases presented. The
implications for implementation science are further discussed. Figure 1 includes author recommendations and
potential research questions to address methodological issues in implementation studies.
FIGURE 1: Recommendations to advance methods in implementation science and potential research questions.
1.

2.

Develop a core set of implementation concepts and metrics
a.
What concepts predict better implementation?
b.
Which implementation metrics are reliable and valid?
c.
How should baseline assessments be conducted?
d.
What system antecedents and readiness predict better adoption of evidence-based
practices?
Generate standards for implementation methods including pragmatic trials, mixed methods
designs, complex interventions and measurement

What are the research priorities for implementation methods?
What are the essential components for implementation studies beyond standard design
and methods?
Endorse reporting standards for implementation studies
a.
What should be reported about implementation in efficacy and effectiveness studies in
peer-reviewed publications?
b.
What are standard reporting elements for implementation studies?
a.
b.

3.

Conceptual Frameworks

Each study used a different conceptual framework to guide the study design, intervention, and methods,
although each focused on improving evidence-based care processes. Each of the conceptual frameworks was
effective to inform the study development, implementation, and evaluation, as well as stress the importance of
the concept of context. Implementation plans were based on the participants’ experience, environment, and
process. Case 2 used both the Donabedian26 and Meleis38 theory. The Donabedian model is widely disseminated
for use in QI, but lacks specificity to inform the variables that drive adoption. The Meleis theory added the
specificity needed to operationalize the concept. All other cases used 1 theory or conceptual framework that fit
the study aims.

Practice Level Theories

More practice level theories are needed, with the development of a standard set of implementation metrics.
Practice theories stipulate practices or processes that affect desired outcomes.57 Implementation science has
diverse conceptual and theoretical origins. A metanarrative of diffusion of innovations in health care
organizations28 found 13 research traditions (eg, rural sociology, medical sociology, and health promotion). Each
tradition progressed in silos with little overlap in the development of concepts.

Standard Conceptual Definitions

Development and use of common definitions and concepts among disciplines will advance knowledge, allowing
comparisons between interventions, setting, and populations. Common concepts would not only strengthen
research design and methods, but would help clinicians generalize interventions and results to their practice
setting.

Context Reporting Standards

Further development of standards for reporting the context of the research study setting is needed.58 Better
reporting will advance the conceptualization of broad constructs such as “structure” or “antecedents” and
promote the use of successful adoption strategies.

Design

Different designs were used in each case to achieve the study aims: observational nested panel design (case 2),
mixed methods [CRT with focus groups (cases 3 and 4)], and CRT with qualitative measures (case 1). The
implications of these cases on implementation science include the methods issues related to pragmatic trials,
use of mixed method designs, and use of complex interventions.

Pragmatic Trials

There are a number of methodological issues in the conduct of pragmatic trials (design choice, endogenity,
statistical power, and confounders) for which standards could help. Although randomized control trials are often
used in efficacy studies, limitations related to real-world clinical settings often preclude their use in effectiveness
trials. Cases 3 and 4 used a CRT to prevent the contamination that could result if randomization occurred at the

patient level. The danger of contamination is dilution of the intervention effect, which could lead to type II
error.59
CRTs require careful planning during study design as the effects of clustering must be incorporated into both
sample size calculations and the data analysis procedures.60 Precautions must be taken to avoid inadequate
statistical power and selection bias.60,61 Correlations between individuals in the same cluster tend to be greater
than correlations between individuals in other clusters indicating lack of independence (design effect), which
must be accounted for in the sample size estimation and analysis. Case 3 was insufficiently powered to detect an
effect related to falls with injury, so this outcome was evaluated as a secondary aim. Other concerns associated
with CRTs are lack of balance62 and attrition,63 especially when there are relatively few clusters. In cases 2 and 3,
data were collected on patient characteristics, evaluated for differences, and the analysis conducted selected to
control for endogenity. Attrition was a significant risk for case 3 where there were only 8 clusters.

Mixed Methods

Mixed methods are required to understand why and how interventions are implemented. Most of the
intervention studies (cases 1, 3, and 4) used a mixed method approach, including both qualitative and
qualitative measures. Mixed methods have the advantage to extend the understanding of how the interventions
should be structured, capture the implementation and context of the interventions, and foster better
interpretation of the results.

Complex Interventions

Complex interventions should include components with a significant effect on outcomes [both implementation
(the process) and effectiveness (causal link between intervention and outcome)]. The interaction of the
intervention, users, and context of practice determines the rate and extent of adoption.28 Three of the 4 cases
included complex interventions. By nature, these interventions include multiple components that are
implemented in a changing and complex environment. The workflow and context complexity in these settings
needs to be captured so that methodological approaches can be designed. As the research team interacts with
sites, changes in the approach to data collection may be tailored to the site to improve reporting (ie, Web
collection instead of written, or site visits instead of telephone follow-up).

Measurement

Cases used standardized measures endorsed by the National Quality Forum,64 allowing comparisons to evaluate
the effects of interventions. Cases 1 and 4, however, included new measures for which psychometric estimates
were collected. The measurement implications for implementation science include use of standardized
measures.

Standard Measures

Measurement in implementation studies could be enhanced by using standardized measures of implementation
and adoption whenever available. Implementation measures should include the barriers and facilitators of
change, as well as level of adoption by the target sample. Where standardized instruments do not exist,
development of tools based on evidence and rigorously tested should occur. Two examples from the cases are
the RHDS41 and the Smoking Cessation Counseling Scale,29 both of which have demonstrated adequate
psychometric properties.

Measure Implementation Fidelity

Implementation studies often do not include discussion about the implementation fidelity (adherence to the
implementation protocol) unless evaluation is the specific focus of the study.58 Most report on adoption of the

EBP and impact on patient outcomes. For replication and spread, authors should both measure and report
implementation fidelity in the manuscripts.

CONCLUSIONS
This case review of 4 INQRI studies identifies areas for further methods development in implementation
science (conceptual frameworks, design, and measurement) and made recommendations to address identified
needs. Recommendations to advance methods in implementation include developing a core set of
implementation concepts and metrics, generating standards for implementation methods including pragmatic
trials, mixed methods designs, complex interventions and measurement, and endorsing reporting standards for
implementation studies.
Implementation science is the link between effective interventions, practice, and patient outcomes. The
methodological issues raised must be overcome to generate the knowledge needed to leverage change and
realize broad health care improvements.
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